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ABSTRACT

Hand hygiene practice is essential to prevent cross infection during health care delivery. Poor hand hygiene by health care
providers can be a source of hospital acquired infections among patients. In their first year of studies, nursing students are taught
the skills of correct hand washing according to the World Health Organization (WHO)’s techniques to prevent cross infection.
Hence, they are expected to demonstrate the mastery of hand hygiene practice and to apply the skills in clinical practice when
providing care to patients. A quantitative, cross sectional descriptive study assessed the practice of hand hygiene by the second
year nursing students at the University of Namibia (UNAM), main campus during their placement in clinical practice. The
primary quantitative data was gathered through a structured questionnaire with the sections on the students’ demographic and the
practice of hand washing according to the WHO set standards. The findings revealed that in exemption to the few (33%), the
majority (67%) of the participants have low compliance with hand hygiene practice. In conclusion, recommendations were made
with regard to teaching, environmental factors, processes of caring and attitudes of health care staff which may influence the
practice of hand hygiene by the nursing students.
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1. INTRODUCTION

A typical health care setting or a hospital is associated with
the risk of nosocomial infections. The hands are the vehi-
cle for the transmission of cross infection and as such, are
considered the dirtiest parts of the body. Recent scientific
studies indicate that more than 2 million bacteria are found
on the hands especially the fingertips and the spots under the
fingernails.[1] Therefore, the literature[2] argues that nurses’
hands are frequently contaminated during routine patient care
and can be the source of cross infection among hospitalized
patients.

Nevertheless, the World Health Organization (WHO) indi-
cates that almost 50% of health care providers around the
globe do not comply with the practice of hand hygiene when
providing care to patients.[3] Concurrently, hospital-based
studies have revealed that non-compliance with hand hygiene
practice by health care providers is associated with hospital
acquired infection, the spread of multi-resistant organisms
and even the outbreaks of infectious diseases.[4] Therefore,
nursing students have to learn and enculturate correct prac-
tice of hand hygiene for prevention of cross infection to the
patients.
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Hand hygiene in health care facilities is a method of cleans-
ing hands preferably by washing hands with soap and run-
ning water between patients’ contacts and after contact with
body secretions, contaminated items and immediately after
removing gloves.[5]

Scientific studies indicate that the prevalence of health care
associated infections decreased with the improvement of
hand hygiene measures. As a result, the WHO who is a
custodian for global health advocates for the promotion of
hand hygiene practice by health care providers as a prior-
ity measure. The organization recommended new methods
of hand washing for health care providers to eradicate dis-
eases causative micro-organisms, thereby preventing hospital
acquired infections.[6]

Thus, the World Health Organization instituted the tech-
niques of hand washing to control the spread of infections in
health care facilities.[6] These techniques of hand washing
were adopted by the Namibian Ministry of Health and Social
Services. Health care providers, including nursing students
are expected to adhere to the guidelines of hand washing
when providing care to patients to prevent cross infections.
Additionally, this guideline on hand washing are to be dis-
played in all health facilities to serve as cues to health care
providers on correct hand hygiene practice for health care
providers in order to prevent cross infection.

Despite the induction to the correct hand washing practice,
during clinical placement of the nursing students, the re-
searchers observed that some of the second year nursing
students do not comply with the correct techniques for hand-
washing as recommended by the World Health Organization.
This trend can increase the risk of cross infection among
patients. As a result, this study was conducted in partial ful-
fillment of the 4th year nursing student’s research project to
assess the mastery of the WHO’s techniques of handwashing
by the second year nursing students at UNAM, main campus.

Aim and objectives for the study
The aim of this study was to observe hand washing by the
second year nursing students at UNAM, main campus. The
specific objective(s) was to assess the mastery of the WHO’s
standards of handwashing by the second year nursing stu-
dents at UNAM, main campus.

2. METHODS
A quantitative, cross-sectional descriptive approach was ap-
plied and the skills and frequencies of hand hygiene practice
by the second year nursing students were assessed and find-
ings were described.[7] The study population included all
73 second year nursing students, both males and females of

the academic year 2014. at the University of Namibia, main
campus. The target population was the twenty (20) second
year nursing students who were allocated at KHC at the time
of the study.[8] The target population was the twenty (20)
second year nursing students who were allocated at Katutura
Health Centre (KHC) at the time of the study.[8] A prob-
ability random sampling of the 95% confidence intervals
(expected frequency 50%, confidence limit 5%) was used to
draw a representative sample of 19 nursing students for the
data col- lection in order to ensure validity of the data[7] as
illustrated below.

n = N
1+N×a2 = 20

1+20×0.052 = 20
1+0.05 = 19 sample size.

n = sample size, N = total population, and a = confidence
limit 5% or 0.05.

However, given the availability of the second year nursing
students during clinical hours at the time of the study, a
convenient sample of 15 second year nursing students was
enrolled and participated in the observation of hand washing.

The data were collected at Katutura Health Centre through
a structured questionnaire[8] that assessed the skills of hand
hygiene practice by the second year nursing students in ac-
cordance the WHO techniques of hand washing. Content and
face validity of the data were ensured through a structured
questionnaire (checklist) with the content analogous to the
techniques of hand washing as recommended by the WHO.

Data analysis
The data were analyzed using the Statistic Package for Social
Science (SPSS).[7] Descriptive statistics were performed on
the demographic information of the participants and their
skills on hand hygiene according to the WHO’s techniques
of hand washing to prevent cross infection in health care
facilities. The findings were described by means of tables,
bars and charts of frequency distribution and percentages as
presented in the next sessions.

3. THE FINDINGS
The findings present the demographic information of the par-
ticipants which may have a bearing on the student’s mastery
of hand hygiene practices and their mastery of the WHO’
techniques of hand washing to prevent cross infection. The
Figure 1 describes the gender of the participants.

The findings indicate that of the total sample (15) from the
second year nursing students who participated in the study,
80% were females while 20% were males. The second demo-
graphic factor that was analyzed in this study was the ages
of the participants as described in the Figure 2.

The findings indicated that the majority of the participants
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were of younger age. The mode age of the students who
participated in the study was between 18-20 years. In the
next session, the findings on the skills of hand hygiene prac-
tice according to the WHO’s techniques of hand washing are
presented.

Figure 1. Gender of the participants

Figure 2. Age groups of the study participants

Figure 3. The participants’ compliance with the WHO’s
techniques of hand washing: Steps with the lowest scores

Mastery of the WHO’s techniques of handwashing
The findings indicated that all (100%) the participants com-
plied with wetting of hands, soap application and rubbing

of palm to palm. However, only 60% of the participants
performed palm over dorsum interlaced, and palm interlaced
respectively. Only 40% of the participants performed rota-
tional rubbing of thumbs. Furthermore, only 27% of the
participants performed rotational rubbing backwards and for-
wards with clasping fingers. Only 86.3% of the participants
washed their hands with soap after patient contact. Moreover,
none (0%) of the participants used a towel or a facet to turn
off the tap as a measure to prevent contamination of cleansed
hand. The overall compliance with the WHO’s techniques
of hand washing was 33.33%. The Figure 3 displays the
scores for the compliance with the WHO’s techniques of
hand washing by the study participants.

4. DISCUSSION, CONCLUSIONS, LIMITA-
TIONS AND RECOMMENDATIONS

The aim of the study was to assess if the second year nursing
students apply the techniques of hand washing correctly as
prescribed by the WHO guideline to prevent cross infection.
The next sessions provide the discussions of the findings in
accordance the study objectives and contextualized with the
relevant existing literatures.

4.1 Discussion
The findings indicate that the majority of the respondents
were females. This is in concurrence with the high female-
male ratio phenomenon in Namibia. Thus female students
are also inclined to have a high representation in the study
programme. More than half (53.3%) of the participants were
younger than 21 years old as they were also just in their
inception into the nursing profession. Therefore, they were
still learning the mastering of the basic skills of nursing care
including the practice of the techniques of hand washing. As
a result, they need constant supervision for the reinforcement
of correct hand hygiene practice in health care facilities, to
prevent cross infection.

The findings demonstrated a decline in compliance with
the WHO’s techniques of hand washing as the steps of
hand washing advanced. The overall rating of handwash-
ing demonstrated low compliance with the techniques at
33.33% as compared to 67% of those who demonstrated
non-compliance with the WHO’s techniques of hand wash-
ing or who did not demonstrate the mastery of the recom-
mended hand hygiene practice for prevention of cross infec-
tion. Therefore, the findings indicated that compliance with
the techniques of hand hygiene is a challenge among the
second year nursing students, who as prospect nurse practi-
tioners are to prevent cross infections among the patients.

Nevertheless, the literature indicates that there are three
causes of barriers to hand hygiene practice by health care
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providers and which were also observed in this study. These
barriers are of environmental, process of caring and attitudi-
nal nature.[10]

4.1.1 Environmental barriers
As much as there are scientific evidences that the environ-
ment plays a significant role for the practice of hand hygiene
by health care workers,[2, 9, 10] the findings from this study
revealed that in addition to non-mastery of handwashing tech-
niques, there were environmental aspects, among others a
lack of the WHO’s guidelines for hand hygiene practice in
the dressing room, lack of single-use toilet papers for drying
of hands. These factors predispose health care providers
including the students nurses to noncompliance with the cor-
rect practice of hand hygiene to prevent cross infection in
health care facilities. Hence, low compliance with practice
of handwashing by the study participants.

It is therefore important that the organization of a care unit
should promote the practice of hand hygiene by health care
providers through the provision of facilities for the appro-
priate practice of hand washing by health care providers in
order to prevent of cross infection.[2, 10, 12, 13]

Thus, the organizational aspects of the health care facilities
and the behaviors of senior nurses on compliance with hand
hygiene practice either reinforces the student nurses to prac-
tice proper hand hygiene or causes non-compliance thereof.
However, as the focus of this study was to assess the stu-
dents’ mastery of the WHO’s hand washing techniques, the
discussion is confined to that perspective.

4.1.2 Process of caring
The second barrier to the practice of correct hand hygiene by
the health care providers is related to the processes of care
and nursing workload. These process barriers were also ob-
served in the context of clinical practice for the participants
of this study. Correspondingly, the findings of this study
indicated that the participants comply less with the steps of
WHO’s techniques of hand washing which are cumbersome
and therefore which require spending extra time on them
as displayed in Figure 3. High demand to care, where a
nurse has to perform multiple tasks at once minimizes the
opportunities for hand hygiene practices. Under pressure to
provide care, nurses tend to feel that hand hygiene takes up
precious time to complete routine care to patients.[11] As
a result, compliance to the five moments of hand hygiene,
namely: washing of hands before patient contacts, before
an aseptic procedure, after contact with body fluids, after
patient contact and after contact with the surrounding or the
patient’s environment are compromised.[13] However, for the
purpose of this study, it is appropriate to reserve a detailed
discussion on the processes which could have influenced the

mastery of the techniques of hand hygiene practice by the
study participants.

4.1.3 Attitudes of health care providers toward practice of
hand hygiene

Attitude of health care providers towards the correct practice
of hand hygiene also influences compliance to the practice.
This refers to instances when the nurses perceive the control
of infection in health care facilities as a parameter by the
staff at infection control department;[14, 15] when the nurses
perceive the use of gloves as an alternative to hand hygiene
or when a nurse is only concerned with her/his personal
safety. As a result, in extreme cases, a nurse may use the
same gloves to deliver care activities to multiple patients[16]

thus risking cross infection among the patients. This element
was partially portrayed in this study as only 60% of the par-
ticipants washed their hands after removing the gloves and
only 86.66% of the participants washed their hand with soap
after contact with a patient.

The findings from this study are in concurrence with the find-
ings of similar studies conducted elsewhere, which indicate
that indeed, health care providers have low compliance with
hand hygiene practice and as a result, they put the patients
at risk for cross infection and incur economic costs to health
care services as related to prolonged hospital stay for the
patients, extra laboratory investigations, prescription of ex-
pensive antibiotics[9] while excess use of the antibiotics may
results in serious resistance related morbidities.

4.2 Conclusions

The findings of this study indicated that the second year
nursing students at UNAM, main campus have not mastered
the necessary skills for the correct practice of hand hygiene
in order to prevent cross infections to patients as demon-
strated by a mere 33.33% of the sample who practiced hand
hygiene correctly. Prospective inadequate reinforcement of
hand hygiene practice by training institution is counteract
to the student nurses’ mastering and compliance with hand
hygiene practice, while non-compliance with hand hygiene
practices by health care providers in health facilities can be
imitated by the student nurses, such that they never practice
hand hygiene correctly. A lack of compliance with correct
techniques of hand washing by the nursing students calls
not only for the teaching of hand washing according to the
WHO’s techniques at the school of nursing but, also for
the reinforcement and correct role-modeling of the student
nurses in the clinical environment for them to master and
apply hand hygiene practice appropriately.
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4.3 Recommendations
The findings are suggestive of the recommendations with
regard to teaching of hand washing, environmental factors,
and processes of caring as well as the attitudes of health care
staff which may influence the practice of hand hygiene by
the nursing students.

Therefore, in addition to their induction to the techniques of
WHO’s hand washing in their first year of their studies, aca-
demic staff at School of Nursing should reinforce the skills
in the clinical settings to instill compliance and as a result the
mastery of the skills by the students. Health care facilities
should display an environment that promotes the practice of
hand hygiene, as may be characterized by accessibility of
facilities for practice of hand hygiene. Display of the WHO’s
techniques of hand washing also reinforces the culture of
correct hand hygiene practices for the prevention of cross
infection. Equally, the positive attitude of qualified nurses
towards correct hand hygiene practice for role-modeling of
nursing students practice cannot be overemphasized.

4.4 Limitations of the study
The findings from the study were based on the observations
of handwashing by the second year nursing students at the
main campus of UNAM. As a result, they cannot be gener-
alized to the students of same study level at neither other
campuses of UNAM, nor of other local Universities. Equally,
the findings are delimited to the second year nursing students
and may not necessarily apply to the students in other years
of studies at the University of Namibia, main campus.

One more important limitation is that the sample size in this
study was small and therefore may not be a representative
distribution of the population of the second year nursing
students at the University of Namibia, main campus for the
academic year 2014. Furthermore, the conclusions on the
findings were based on the data that were corrected under the

context–health care facility, an environment which influences
correct practice of hand hygiene by the student nurses.

5. ETHICAL CONSIDERATIONS
Ethical principles of justice, autonomy, respect for a person
and beneficence were observed in the study.[17] The study
was therefore conducted among the student nurses because
they were well-placed to provide information on the effective-
ness of their training and reinforcement of nursing practices
as may be demonstrated by the degree of their mastery of
the techniques of hand hygiene practice. Verbal informed
consent was obtained from the potential participants after
the purpose, objective and the duration of the study were ex-
plained to them. Participation was voluntary. Privacy of the
participants was ensured as only the researchers had access
to the information collected. Anonymity and confidentiality
were maintained as the participants were identified by the
given code numbers. As a result, no information or responses
could be linked to an individual participant. The study is of
benefit to the training institution(s) as the recommendations
serve as a reference for teaching and reinforcement of the
mastery of correct practice of hand hygiene by the student
nurses to prevent cross infections. Correct hand washing
practice would result into prevention of cross infection in
health care facilities.
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